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Introduction {#s1}
============

According to the World Health Organization (WHO) report, obesity is one of the main public health problems ([@R1]); National studies showed that the prevalence of obesity is increasing all around the world, in developed as well as in developing countries ([@R1],[@R2]). It is estimated that in developed countries around one-third of adults are suffer from obesity and it is predicted that by the year 2020 more than 20% of world\'s population will suffer from obesity ([@R1]). Worldwide, there are more than one billion individual suffering from obesity. It was also mentioned that morbid obesity would increase the risk of morbidity and mortality and it is connected with severe medical conditions. Morbid obesity may also lead to psychiatric disorders and poor quality of life ([@R1]-[@R3]).

Overweight and obesity were the reasons of death of around 2.8 million people each year ([@R1]).

The side-effects of obesity include cardiovascular disease, diabetes, hypertensions, some kinds of cancers, liver diseases, skeletal and joint diseases ([@R2]). Not only physical health, but also that the mental and social healths of patients may also be affected; several studies have shown that obesity may be associated with mental disorders and this relationship could be two-way. For example social isolation of these people could lead to more inactivity and would make them more susceptible to mental disorders and weight gain ([@R4]).

In patients with BMI more than 35, bariatric surgery has been recommended as the most effective treatment ([@R5]).

Several studies have shown that compared to diet the success rate of maintenance of weight loss after surgery when is 80% vs. 5% ([@R6]). According to Balsiger and Kennedy, surgical treatments of obesity are divided into two categories: restrictive surgery and malabsorptive surgery ([@R7]).

The candidates for surgery are individuals who have severe obesity (BMI\> 40) or BMI\> 35 with obstructive sleep apnea syndrome or coronary artery disease or hypertension or type 2 diabetes ([@R8]).

There have been extensive discussions about psychological causes of obesity; according to the previous findings and researchers the main psychological causes of obesity are:

1.  Eating as a way of coping with intolerable problems in personal life.

2.  Bulimia as a symptom of depression.

3.  Overeating as an addiction to food.

4.  Agitation in the face of food or its smell.

5.  Stress and subsequent overeating ([@R9]).

Anxiety and depression are the most common mental disorders associated with overeating.

Obese women with better socio-economic status are at more risk for depression in comparison with those of the lower status. It can also influence the quality of self-esteem ([@R10]).

The association between obesity and depression can be explained as: first, overweight patients have greater risk of depression due to the community attitude towards them and its stigma; in this context, fashion and media advertisements play important roles. As a result some people lose their confidence and self-esteem because of their body shape. Hence they are inactive and may adopt a sedentary life-style and in turn gain more weight ([@R10]).

Although there are proofed medical benefits in bariatric surgery, but patients often mentionpsychosocial factors including social isolation, depression, discrimination and quality of life, as primary reasons for deciding to have surgery and they believe these problems will improve after surgery ([@R11],[@R12]). Some studiesshowed thatthepsycho-social function of patients with obesity improved after bariatric surgery and psychopathologies, especially depression significantly improved post- operatively ([@R13]-[@R15]).In contrast Kuldau and Rand found that 45% of their 68 patients had no change in psychopathology post-operatively, 31% improved and 24% deteriorated. According to such controversial results, this study was designed to compare severity and rate of depression, anxiety and eating disorders as well as quality of life in severe obese patients before and 6 months after the gastric bypass surgery ([@R16]).

Methods {#s2}
=======

This study was a prospective observational study conducted at HazaratRasool-Akram hospital in Tehran from may 2012 to may 2013. Gathering data through instruments were done by two psychiatrists.

Participants {#s2-1}
------------

Sixty seven candidates of bariatric surgery were enrolled to the study by convenient sampling. The exclusion criteria were inaccessebilety of follow-up, educational level under fifth grade, age under 18 and the second bariatric surgery.

Eleven patients refused to participate in the study and 3 withdrew the fallow-up. Age and gender of these patients were not significantly different compare to other participants. Patients signed the informed consent forms approved by ethical committee of minimally invasive surgery research center and at the beginning, the researchers ensured participates that all their personal information would be saved at safe place with no access to their data. They were also ensured that their decision, whether conduct or not, would not influence their medical care and joining this research was not mandatory.

Measures {#s2-2}
--------

Questionnaire included demographic questions, Eating Disorder Inventory-3(EDI-3), the short form health survey (SF-36) for quality of life, the Persian version of structured clinical interview for DSM-IV Axis I Disorders (SCID-I); and Hamilton rating scale for depression and anxiety.

The Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) is a diagnostic exam used to determine DSM-IV Axis I disorders (major mental disorders). This exam was used for diagnosis of major depressive disorder and general anxiety disorder in this study. The instrument was designed to be administered by a clinician or trained mental health professional. It's Persian version has been shown to have acceptable reliability and validity on a large sample of Iranian patients ([@R17]).

The EDI-3 is a diagnostic tool designed for use in a clinical setting to assess the presence of eating disorders. The validity and reliability were determined to be satisfactory and sensitivity and specificity shown excellent results. It consists of the 91Questions with three subscales measuring eating disorder symptoms, i.e., DT, bulimia (B) and body dissatisfaction (BD) ([@R16]).The HRAS and HDRS are useful instruments to measure the severity of the depression and anxiety ([@R19]-[@R21]).

The Hamilton Depression Rating Scale (HAM-D) has proven useful for many years to determine a patient's level of depression.  It should be administered by a clinician experienced in working with psychiatric patients.

It generally takes 15-20 minutes to complete and have 17 items filled. Eight items scored on a 5-point scale, ranging from 0 = not present to 4 severe. Nine scored from 0-2. A score of 0-7 considered to be normal. The Hamilton Anxiety Rating Scale (HAM-A), is a questionnaire used by clinicians to rate the severity of a patient\'s anxiety. It contains 14 questions, in which these items consist of a severity rating, from not present (scored as 0) to very severe (scored as 4) ([@R19]-[@R21]).

Sf-36 is a standardtool forquality of life. Reliability and validity of Persian version was acceptable ([@R22],[@R23]).

Data analysis {#s2-3}
-------------

Statistical analyses were performed by SPSS 13.5 for windows. Mean and standard deviation for quantitative scales and frequency (percent) for qualitative scales were calculated.A paired-sample t-test was conducted comparing anxiety in Hamilton, depression, eating disorder and quality of life by participants before and after bariatric surgery; however for comparing anxiety and depression scale in SCID at the 6-month follow-up,MacNemar test was used the relation between weight lossand these psychiatric disorders was assessed using the Pearson correlation. Less than 0.05 was accepted as indicating statistical significance.

Results {#s3}
=======

In this study 67 morbid obese patients with mean age of 36.8±8.5 years and mean BMI of 48.8±4.7 kg/m^2^ were included. Of 63(94%) female patients 55 (82.1%) were married. Regarding education statues, 12 (17.9%) of patients were under diploma, 37 (55.2%) diploma, and 15 (22.4%) with academic education. At 6-month post-surgery, the mean weight loss was 29.3±7.7 kg, and the mean BMI decreased to 35.7±3.9 (p\<00001 for both of them).

*General anxiety and major depressive disorder based on the SCID and severity of anxiety and depression in Hamilton scale:* At pre-surgery prevalence of general anxiety disorder and major depressive disorder according to SCID in the patients were 17(25.4%) and 16(23.9%), respectively. Six patients with anxiety and 7 with depression were under treatment (mostly Fluoxetine and Alprazolam) and others referred for alternative treatment except for one, who did not accept because symptoms caused by obesity and distress of the belief that her. The medication was not changed through the six months for majority of cases other than three cases, one withdrew taking medication and two increased the dose. As shown in [Table 1](#T1){ref-type="table"}, in comparison with the pre surgery, the prevalence of depression (p=0.189) and anxiety (p=0.167) did not differ significantly ([Table 1](#T1){ref-type="table"}).

###### The comparison of depression, anxiety, quality of life and eating disorders before and 6 months after surgery

  --------------------------------- ---------------- --------------- -------
  Psychiatric Disorders             Before surgery   After surgery   p
  General anxiety disorder(SCID)    17(25.4%)        24(35.8%)       0.167
  Major Depressive disorder(SCID)   16(23.9%)        10(14.9%)       0.189
  Hamilton Anxiety                  7.1±0.9          5.8±0.7         0.852
  Hamilton depression               5.9±0.7          6.3±0.8         0.311
  --------------------------------- ---------------- --------------- -------

Data showed that, patients with depression or anxiety (SCID) had a higher BMI than those without, (49.13±3.99 vs. 48.71±5.01kg/m^2^ and 48.30±4.10 vs. 49.06±4.97 kg/m^2^, respectively) whereas the observed differences were not significant (p\>0.05 for both of them)([table 1](#T1){ref-type="table"}) Regarding the severity of anxiety and depression in Hamilton scale, at this period, the result did not show significant differences in severity of anxiety (7.1±0.9 vs. 5.8±0.7, p= 0.852) and depression base on Hamilton scale (5.9±0.7 vs. 6.3±0.8, p=0.311)( [Table 1](#T1){ref-type="table"}).

In addition, at 6 month post-surgery, Pearson correlation coefficients did not demonstrate significant correlation between weight loss and change in the scales of depression(r=0.119,p=0.345) and anxiety(r=0.085, p=0.499) in Hamilton scale.

Eating disorders {#s3-1}
----------------

The mean of drive for thinness (DT), bulimia (B) and body dissatisfaction (BD) at pre-surgery and 6 months after surgery are presented in [Table 2](#T2){ref-type="table"}. At this period, the analysis of eating disorder inventory-3rd version (EDI-3), significant reduction in DT (p=0.010), B (p\<0.0001) and BD (0.038). Whereas there was not significant correlation between weight loss and DT (r=0.049, p=0.700), B (r=0.090, p=0.477) and BD (r=0.022, p=0.700) at 6 month after surgery.

###### The comparison of eating disorders before and 6 months after surgery in morbid obese patients

  --------------------------- ---------------- --------------- ----------
  EDI-3 CS Tests              Before surgery   After surgery   **p**
  Drive for Thinness (DT)     15.7±7.4         12.8±5.5        0.010
  Bulimia(B)                  11.5±6.1         7.9±5.2         \<0.0001
  Body Dissatisfaction (BD)   13.6±4.6         12.1±4          0.038
  --------------------------- ---------------- --------------- ----------

*Quality of life SF36:* [Table 3](#T3){ref-type="table"} gives mean of quality of life SF36 components. In our study, physical components summary of SF36 at 6 month after operation were significantly higher than pre surgery (p=0.000), but mental component summary did not significantly differ after surgery (p=0.368). The Pearson correlation coefficients didn't show significant correlation between weight loss and physical component summary(r=0.091, p=0.469) and mental component summary(r=-0.047, p=0.710) at 6 months post-surgery.

###### The comparison of quality - SF36 of life before and 6 months after surgery in morbid obese patients

  ------------------------------------------- ---------------- --------------- ----------
  Quality of life- SF36                       Before Surgery   After surgery   **p**
  The physical component summary scale(PCS)   38.6±9.4         52.1±10.1       \<0.0001
  mental summary component scale (MCS)        39.5±10.8        41.2±13.9       0.368
  ------------------------------------------- ---------------- --------------- ----------

Discussion {#s4}
==========

The mean of weight loss was about 30 kilograms which was impressive. Previous studies proved that bariatric surgery could decrease BMI and it is categorized as one of the most effective interventions to reduce BMI for patients with serve obesity. ([@R7],[@R24]) The rate of depression was higher than normal population in Iran which previously reported as 3.5% ([@R25]). Hsu et al. also suggested that compare to the general population the prevalence of psychiatric disorders such as depression and anxiety and eating disturbances are significantly higher in patients with obesity ([@R26]).

Onyike et al. study on 40,000 individuals showed that obese patients (BMI≥ 30 kg/m2) had 1.8 times more risk of major depression in comparison to those women with normal weight (BMI between 18.5 and 25). They also added, patients with BMI ≥ 40 kg/m2 were five times more likely to have major depression when compared to individuals with average weight ([@R27]).

Lee et al. also found that anxiety and depression were more common among patients with obesity who are seeking clinical treatment ([@R28]).

Some studies demonstrated that eating disorder had correlation with obesity and over one-third of patients seeking treatment for obesity suffered from eating disorders ([@R29]-[@R31]).

In this study BMI had association with depression, anxiety, eating disorder inventory scores and quality of life. Kalarchian et al. conducted a study in Pittsburgh, also found relationship between BMI and rate of psychiatric disorders ([@R32]).

This study has illustrated that the scores of eating disorder inventory declined significantly six months after Bariatric surgery. Consistent with this finding, other studies showed improvement in eating habits and decrease in eating disturbances in general and after bariatric surgery ([@R33],[@R34]). On the other hand some experts believe that eating disturbances could be a counter- indication for bariatric surgery, because it could increase the chance of weight gain after surgery. Some studies also confirmed the association of failed outcome for bariatric surgery and eating disorders ([@R35],[@R36]).

Saunders stated that, "As time goes by, patients may be able to eat more. Some patients report a feeling of loss of control over eating as early as six months postoperatively, when grazing can become a common behavior, and may develop eating disorders" ([@R37]).

According to these controversial findings it is difficult to make comments about the importance of treatment of eating disturbances before bariatric surgery and the extent to which surgery actually results in a normalization of eating patterns. But it seems that although the assessment and management of eating disturbances before bariatric surgery is essential, these disturbances could decrease after surgery and they are not counter- indication for bariatric surgery.

In this study severity of anxiety and depression and the scores of mental component of SF-36 did not differ after surgery. On the other hand weight loss due to bariatric surgery did not improve mental health. Van Hout et al. claimed that the effect of bariatric surgery on psychopathologies would take six to 24 months. Our participants were fallowed only six months and this might be the cause of the insignificant results ([@R38]).

In contrast to this study decreases in depression and anxiety have been commonly reported in previous studies, but the instruments and duration of fallow up were different from this study. The majority of previous studies used self-report instruments such as hospital anxiety and depression scale (HADS) or Beck depression inventory and the duration of fallow up was at least 1 year ([@R39]-[@R44]). Although concurring with this study Bull et al. also did not find decreases in depression severity after surgery ([@R45]).

As it was expected and in concordance with previous studies physical component of SF-36 was improved ([@R46]).

It is important to mention that due to the large number of questions, other variables such as medical condition or socioeconomic status was not included. The small number of sample size and the short duration of the fallow- up were other limitations in this study.

Conclusion {#s5}
==========

Although weight loss after bariatric surgery improved the physical component of quality of life, but it did not affect mental component of quality of life, depression and anxiety and it seems that these psychopathologies need attention and treatment in addition to weight loss treatments in patients with obesity.
